METHOD FOR MANUFACTURING A SOLID CORE OF LAMINATIONS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The invention relates to a method for manufacturing solid cores of 
laminations which are cut from a sheet metal web and are combined to a solid core. 

2. Description of the Related Art 

It is known to stamp laminations out of a sheet metal web by means of a 
sequential stamping tool and to join the laminations to form a solid core. Such solid 
cores are used, for example, as magnet cores in the ignition systems of motor 
vehicles. The laminations are stamped in individual stamping steps out of the sheet 
metal web wherein first laminations are stamped out at a spacing to one another 
transverse to the longitudinal direction of the sheet metal web in a first stamping 
sequence. In a subsequent stamping step, further laminations are stamped out 
within the web areas remaining between the areas where laminations have already 
been stamped out. This method produces a considerable amount of scrap metal 
because sheet metal stays remain between the areas where the laminations have 
already been stamped out and these stays cannot be utilized. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a method of the 
aforementioned kind with which the sheet metal can be optimally utilized for cutting 
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out the laminations for the solid core. 

In accordance with the present invention, this is achieved in that the sheet 
metal web is cut in its longitudinal direction to form at least two sheet metal strips 
from which the laminations are then separated transversely to the longitudinal 
direction of the respective sheet metal strip. 

In the method according to the invention, the sheet metal web is first cut in 
the longitudinal direction to form at least two sheet metal strips. From these sheet 
metal strips the individual laminations are then successively separated from one 
another in a direction transverse to the longitudinal direction. With the method 
according to the invention, a material utilization of 100 % is thus possible. 
BRIEF DESCRIPTION OF THE DRAWING 

In the drawing: 

Fig. 1 is a schematic illustration of the sheet metal web while performing the 
method according to the invention; 

Fig. 2 shows a joining tool for manufacturing a solid core; 

Fig. 3 is an enlarged illustration of a part of the joining tool according to Fig. 
2 in its initial or starting position; 

Fig. 4 shows a part of the joining tool in its final position; 

Fig. 5 shows different embodiments of the connection of the individual 
laminations for forming the solid core; 

Fig. 6 is an enlarged illustration of a lamination for manufacturing the solid 
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core; 

Fig. 7 shows in an enlarged illustration and in section a die for cutting the 
laminations according to Fig. 6 from the sheet metal strip; 

Fig. 8 shows a second embodiment of a die for separating laminations from 

the sheet metal strip; 

Fig. 9 is a schematic illustration in a plan view of the bottom die and the 
upper die according to Fig. 7 with which the laminations are separated from the 
sheet metal strip; and 

Fig. 1 0 shows in an illustration corresponding to Fig. 9 a further possibility of 
separating laminations from the sheet metal strip. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The method to be described in the following comprises the step of cutting 
from a sheet metal web 1 (Fig. 1 ) laminations 2 from which a solid core 3 in the form 
of a laminated core 3 (Fig. 5) is to be produced. It has a cylindrical shape. In order 
to achieve this, the individual laminations 2 have different width. The solid core 3 
is used, for example, as a magnet core in the ignition system of a motor vehicle. 

For manufacturing the laminations 2, the sheet metal web 1 is first slit or cut 
in its longitudinal direction so that individual sheet metal strips 4-6 are formed (Fig. 
1). They each have a different width for the manufacture of the cylindrical solid 
core. In Fig. 1, the sheet metal web 1 is separated or cut only in an exemplary 
fashion into three sheet metal strips 4-6. The sheet metal web 1 can also be 
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separated into two or more than three sheet metal strips. Also, the sheet metal 
strips must not necessarily have different widths but can also have the same width. 
In this case, quadrangular solid cores are formed of the laminations 2 instead of 
cores having a circular cross-section. In the illustrated and described embodiment, 
the solid core is however of a cylindrical configuration and has a corresponding 
circular cross-section. 

After the longitudinal separation of the sheet metal web 1 has been 
performed, positive-locking elements 7 are provided within the sheet metal strips 4 
to 6 which are, for example, in the form of holes or wart-shaped projections. After 
the positive-locking elements 7 have been applied, the sheet metal strips 4-6 are 
separated or cut in a direction transverse to the longitudinal direction into the 
individual laminations 2. 

As a result of these method steps, the sheet metal web 1 is utilized in an 
optimal way. There is almost no material waste so that an almost 100 % utilization 
of the sheet metal web 1 can be achieved. Accordingly, the solid core 3 can be 
manufactured in a cost-efficient way. Constructively complex devices and tools are 
not required for the purpose of longitudinally slitting or cutting the sheet metal web 
1 and for separating the lamellas 2 from the sheet metal strips 4-6. For slitting the 
sheet metal web 1 in its longitudinal direction, it is possible to employ, for example, 
rotating slitting blades but also bottom and upper dies. For separating the 
laminations 2 from the strip-shaped sheet metal 4-6, simple dies can be used. 
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The laminations 2 having different width and advantageously the same length 
are then joined to form the solid core 3. Fig. 2 shows in a plan view the laminations 
2 of different width. The cylinder shape of the solid core 3 is approximated the more 
the smaller the steps in the width of the laminations 2 are. By means of the positive- 
locking elements 7 the stacked laminations - in the embodiment the laminations are 
of a rectangular shape - are connected to one another. When the positive-locking 
elements 7 are wart-shaped projections within the laminations 2, the upper 
laminations 2 engages with its projections 7 the corresponding depressions at the 
backside of the neighboring laminations 2. The laminations 2 in this way are 
connected in a positive-locking way by the interlocking method. Fig. 5a shows a 
solid core 3 which has been produced by interlocking. 

It is also possible to provide the laminations 2 without positive-locking 
elements and to insert or slide the laminations 2, which are to be combined to a 
solid core 3, into a tube or tubular receptacle 8 (Fig. 5b). The inner diameter of the 
tube 8 corresponds to the outer diameter of the solid core 3. The tube 8 reliably 
holds the laminations 2 of the solid core 3 together. The laminations 2 can be 
connected, for example, by gluing within the tube 8. It is also possible to close off 
the ends of the tube 8 after insertion of the solid core 3. 

Fig. 5c shows the possibility of connecting the individual laminations 2 of the 
solid core 3 by rivets 9 which penetrate the laminations 2. In this case, laminations 
2 are provided with openings for receiving the rivets 9. 
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The stacked laminations 2 can also be joined according to Fig. 5d by welding 
to form the solid core 3. It is possible to employ a laser welding device or a laser 
apparatus for welding. 

The laminations 2 can also be held together by a wrap or wound envelope 

10 (Fig. 5e). 

It is moreover possible to glue the stacked laminations 2 to one another. In 
this case, a device for applying an adhesive or glue onto the laminations 2 is 
provided. Optionally, a heating device can be provided in order to accelerate the 
curing process of the adhesive or glue. It is also possible to use a sheet metal web 
1 onto which an adhesive has already been applied which has no adhesive 
properties at room temperature. 

In the cases in which the laminations 2 are inserted into the enveloping 
component 8 or are welded together or wrapped or glued together, positive-locking 
elements or openings in the laminations are not required. In this situation, the sheet 
metal web 1 must only be slitted in the longitudinal direction and the laminations 
must be stamped or cut out of the resulting sheet metal strips. 

The lamellas 2 are joined advantageously by means of a joining tool 1 1 to 
form the solid core 3. The joining tool 1 1 has advantageously four tool parts 12 to 
15, and each tool part is adjustable or moveable radially relative to the solid core 
(Fig. 2). In the joining position (final position), the four tool parts 12 to 15 contact 
one another areally with their slanted end faces 16, 17. Each tool part 12 to 15 has 
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two end faces 16, 17 which are oriented at a right angle to one another between 
which a concave, part-circular depression 18 is positioned. When the parts 12 to 
1 5 rest with their end faces 16, 17 against one another, the depressions 18 form a 
cylindrical cavity or receiving chamber 19 for the solid core 3. The laminations 2 of 
the solid core 3 rest with their edges extending in the axial direction of the solid core 
3 against the wall of the receiving chamber 19. 

Advantageously, the joining tool 1 1 can also be formed as a pressing or 
stamping pool. As is shown in Fig. 3 for such a joining tool 1 1 , the laminations 2 of 
the solid core 3 rest with their axially extending longitudinal edges 20 against the 
wall of the receiving chamber 19 in the initial position of the tool parts 12 to 15. 
Between the stacked laminations 2 and the wall 21 of the receiving chamber 19, 
interstitial spaces 22 remain which are triangular when viewed in cross-section. The 
tool parts 12 to 15, which in the illustration according to Fig. 3 still have a spacing 
to one another, are moved radially inwardly. In this connection, the laminations 2 
are plastically deformed in the edge area of the longitudinal edges 20 (Fig. 4) such 
that the laminations 2 in the area of the longitudinal edges 20 are flattened in that 
a portion of the edge area of the laminations 2 is displaced into the interstitial 
spaces 22. These displaced areas 23 resulting by means of plastic deformation are 
illustrated in Fig. 4. As a result of the deformed or displaced areas 23, the 
interstitial spaces 22 have been made smaller. Moreover, since the laminations 2 
are flattened by the pressing process in the area of their longitudinal edges 20, the 
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solid core 3 has an optimal cylindrical outer shape. 

By adjusting the thickness of the laminations 2, it is possible to make the 
interstitial spaces 22 only so large that the deformed areas 23 of the laminations 2 
completely fill the interstitial spaces 22. In this case, the solid core 3 has an optimal 
cylindrical shape even though it is formed of rectangular sheet metal laminations 2. 

In Fig. 3, the solid line shows the inner wall 21 of the tool parts 12 to 15 in the 
initial or starting position and the dash-dotted line shows the position after the 
pressing step. After pressing, the laminations 2 are provided with surfaces 24 
instead of the longitudinal edges 20. These surfaces 24 are curved and are 
positioned on the mantle surface of the finished solid core 3. As a result of the 
described pressing step, the filling volume of the solid core, relative to the circular 
cross-section, is increased in comparison to the solid core 3 which has not been 
pressed. Moreover, the burrs (longitudinal edges 20) are removed. As a result of 
the increase of the filling volume, the solid core 3 has excellent electrical properties. 

Fig. 6 shows in an enlarged illustration one of the laminations 2. The burrs 
25 to 28 which are present at the edges of the lamination as a result of the cutting 
step, are illustrated on an enlarged scale. The burrs 25, 27 provided at the two 
longitudinal sides as well as the burr 26 provided at the narrow side project in the 
same direction from the lamination 2. The burr 28 positioned opposite the narrow 
side of the lamination 2 is arranged with opposite orientation relative to the other 
burrs 25 to 27, 
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Fig. 7 shows in cross-section the sheet metal web 1 , respectively, one of its 
sheet metal strips 4 to 6. In the area of the bottom die 29, the lamination 2 is 
separated transversely to the longitudinal direction of the corresponding sheet metal 
web by means of an upper die 30. The alternating stamping burr direction illustrated 
in Fig. 6 results from this cutting process. 

Fig. 8 shows the possibility of separating the laminations 2 out of the sheet 
metal web 1 in the longitudinal web direction by means of dies 30. The upper die 
30 is lowered into the sheet metal web 1 between two neighboring bottom dies 29. 
The laminations 2 are stamped or cut such that their burrs extent in the same 
direction. The laminations 2 are supported during the separating process in a 
springy way. 

Fig. 9 shows the position of the bottom die 29 and the upper die 30. The 
cutting edge 31 of the upper die extends straight and perpendicularly to the 
longitudinal direction of the sheet metal strip 4 to 6. The lamination 2 separated 
from the sheet metal strip thus has a straight narrow side. The laminations used for 
the solid core 3 thus have, viewed in a plan view, a rectangular shape. In particular, 
the corners of the laminations 2 can be square (not round, i.e., have no radius of 
curvature) as a result of this manufacturing step. 

When in the corner area of the laminations 2 radii of curvature or other 
profilings are desired, a corresponding tool with a correspondingly configured 
bottom die 29 and upper die 30 can be used. In Fig. 9, the dashed line shows two 
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stamping tools 32 with which profilings 33 are provided on the longitudinal edges 
of the respective sheet metal strips 4 to 6. These profilings are spaced from one 
another. With the die 30 the sheet metal strips 4 to 6 are cut transversely to the 
longitudinal strip direction in the area of the profilings 33 for forming the laminations 
2. Accordingly, the laminations 2, at least at one end thereof, preferably at both 
ends, are provided with desired profilings which are rounded portions in the 
illustrated embodiment. 

Fig. 10 shows a possibility of first stamping, for example, a rectangular 
opening 34, into the respective sheet metal strip 4 to 6 and of subsequently cutting 
with the die 30 the sheet metal strip in the longitudinal direction of this opening 34. 
Accordingly, the laminations 2 are provided at their narrow sides with cutouts which 
in the joined solid core 3 provide a depression at the two end faces. The welding 
seam according to the embodiment of Fig. 5d can be applied in these depressions. 
Accordingly, the welding seam does not enlarge the size at the end faces so that, 
for example, magnets can be fastened without problems on the end faces of the 
solid core 3. 

With the described method, the laminations 2 can be separated from the 
sheet metal web 1 without any waste being produced, The laminations 2 are 
stacked to form the solid core 3. For interlocking and/or deburring and/or 
subsequent stamping, the joining tool 1 1 is advantageously used. For combining 
the laminations 2 by interlocking, joining, riveting, welding, or crimping, 
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corresponding mounting tools are provided. The laminations 2 are advantageously 
combined by the manufacturer of the laminations 2 to the solid cores 3 in the 
described way and are optionally deburred and/or compressed by the joining tool 
1 1 . However, it is also possible to deliver the laminations 2 to the customer who will 
then combine the laminations to the solid core 3. 

While specific embodiments of the invention have been shown and described 
in detail to illustrate the inventive principles, it will be understood that the invention 
may be embodied otherwise without departing from such principles. 
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